Antimicrobial feed additives such as organic acids have made a tremendous contribution to the profitability in the intensive husbandry and providing people with healthy and nutritious poultry products. For examine of this effects of organic acids two experiments were conducted to determine the effects of the malic acid on chicken visceral characteristics and E. coli population in the small intestine. First study was performed with male egg type chickens (2 to 21 d of age) which received four levels of malic acid via drinking water. Malic acid was added to the water and offered to chicken freely from first to end of experiment with constant concentration in both experiments. The treatments were zero (as a control), 0.05, 0.10, and 0.15 percent of malic acid which dissolved in water and given to them in waterer pan. The chicks were slaughter on 21 days old and above parameters were measured on visceral organs. In second experiment broiler chicken (male and female from 1 to 56 d of age) was evaluated for same parameters on same treatments as a mentioned for the first experiment. No significant difference (P> 0.05) was observed between treatments for weight gain and liver percentage in both experiments. Difference between treatments in relation to gastrointestinal tract (GIT) percentage has been shown in Exp. 1 (p<0.05). The results of these trials showed that malic acid have the potential for reduction of E. coli population in chicken intestine in both experiments.
Introduction
Livestock performance and feed efficiency are closely interrelated with the qualitative and quantitative microbial load of the host animal, including the load in the alimentary tract and in the environment (Garrido et al., 2004) . Poultry possess a limited natural resistance and immunity against colonization or infection by potentially pathogenic microorganisms (Huyghebaert, 2002) . In this
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regard, organic acid feed additives have made a
Chickens and treatments: In the first experiment, 1-dtremendous contribution to the profitability in the old male egg type chickens were housed in grouped intensive husbandry and providing people with healthy pen and received a corn-based diet. At 2 d of age, twenty and nutritious poultry products (Patten, and Waldroup, chickens were weighed and distributed into four 1988).
homogenous experimental groups and housed in four As a consequence of the increasing concern about the pens (five chicks per pen). The pens were 60 × 50 cm. potential for antibiotic resistant strains of bacteria, so
The light was continuous during the experiment. The many of non-therapeutic alternatives, including enzymes, corn-based diet was formulated according to the (in)organic acids, probiotics, prebiotics, herbs and nutritional requirements for chickens (NRC, 1994 ; Table etheric oils and immunostimulants has been used as a 1). Diet was fed in mesh form and contained no growth feed additives. The impact of acids depends on their factors, coccidiostats, exogenous enzymes, o r chemical characteristics, thereby controlling in-vitro and antibiotics. Malic acid was added to the water and in-vivo the microbial flora. The key basic principle on the offered to chicken freely from first to end of experiment mode of action of organic acids on bacteria is that with constant concentration in entire experiment. The nondissociated (non-ionised, more lipophilic) organic treatments were zero (as a control), 0.05, 0.10, and 0.15 acids can penetrate the bacteria cell wall and disrupt the percent of malic acid which dissolved in water and given normal physiology of certain types of bacteria (Dhawale, to them in waterer pan. Feed and water were supplied 2005). Malic acid as a one of the organic acids is formed ad libitum throughout the entire experiment. in metabolic cycles in the cells of plants and animals,
In the second experiment, one hundred and ninety two including chickens. Peripheral malate derives from feed broiler chickens (Ross, Iranian agency) sorted and were sources and from synthesis in the citric acid cycle randomly assigned to 16 pens each consisting of 12 (Lehninger, 1978) . The evidence by which exogenous malic acid may affect on chick performance is lacking. Therefore, the current study was conducted to determine the effects of malic acid consumption on chicken performance, visceral characteristics and E. coli population in chicken intestine. The premix supplied the following (mg/kg diet): retinol 3.6, cholecalciferol .075, biotin 1, dl-"-tocopherylacetate 10, riboflavin 10, three type diets consisted starter, grower and finisher (Table 1 ). The lighting regimen and malic acid treatments were same as experiment 1.
Collection of samples:
All birds in Exp. 1 were sacrified at 11.00 hours on d21 and two birds (one male and another female which phenotypically selected) from each pen were killed at 06.00 hours on d56 i n Experiment 2, by cutting the carotid artery. Gastrointestinal tracts (GIT) along with livers were excised rapidly, washed in 155 mM NaCl to remove exterior blood and debris. The livers and GIT weighed and GIT used for further study. The samples from GIT were collected from distal parts of small intestine content after isolating their gastrointestinal tracts. 
Results and Discussion
Growth performance: Table 2 summarizes the effects of d ifferent levels of malic acid on live weight and visceral characteristics in both experiments. These data showed no significant difference (P>0.05) between control and malic acid treatment for the live weight or liver percentage. Higher live weight (69 g) in chicken on treatment with 0.05% malic acid concentration (Exp 2) to compare with control group did not showed significant difference (P = 0.2722). These results in agreement with Denli et al. (2003) who has reported that live weight and liver weight were not affected significantly by organic acid Means in row with no common superscript differ significantly (P<0.05). *Probability. The efficacy of organic acids in swine nutrition has been Patten and Waldroup (1988) found that the addition of proven time after time (Partanen and Mroz, 1999) but in 1.5% calcium formate in broiler diets reduced weight poultry this innovative approach is in its infancy. The gain. Besides when given high level of propionic acid in intestinal microenvironment that will influence the water the acid would strongly decrease palatability and thus intake of water, which reduce feed intake and weight gain (Cave, 1984) . In spite of the fact that the domestic fowl does have a sense of taste, but birds have a wide range of tolerance for acidity and alkalinity in their drinking water (Kare and Rogers, 1976) . Fuerst and Kare (1962) observed that chicks would accept strong mineral acid solution over extended period of time. On the other hands, Skinner et al. (1991) compared the effects of dietary fumaric acid our present study. However intestinal pH was reduced by level of organic acid mix. As a limit literature for effect of malic acid consumption in poultry, knowledge about the role of dietary malic acid with this type offering is lacking. The weight of gastrointestinal tract has been significantly (P<0.05) affected by malic acid supplementation in water in Experiment 1 but not in Experiment 2 (Table 2) . Denli et al. (2003) also reported that the supplementing the diet with the antibiotic, probiotic and organic acid did not only result in the intestinal weight but also in the highest
Intestinal bacterial counts:
The means of the bacterial counts in the distal parts of small intestine of the chickens in Experiment 1 and Experiment 2 has been shown in the Fig. 1 and 2 , respectively. The acidified group had much lower counts in higher malic acid concentration than the control group in Experiment 1 (P<0.05; Fig. 1 ). In Experiment 2 bacterial counts showed increase count in treatment with 0.10% malic acid concentration but the bacteria counts in treatment the two sexes was observed (P>0.05; Fig. 3 (Dhawale, 2005) . Generally, organic acids with higher pKa values (e.g. Malic acid) are more effective preservatives and their antimicrobial efficacy is generally improved with increasing chain length and degree of unsaturation. The ultimate effect of acids might induce a more balanced intestinal flora b y reducing the proliferation of some pathogenic bacteria. Huyghebaert et al. (1999) demonstrated that a mixture of organic acids (added to a negative control diet i n comparison with a positive control diet on Zn-bacitracin at 50 mg/kg) could only partially compensate for the higher polyserositis (pathogen E. coli)-related mortality in broilers. We can assume that malic acid inhibit pathogen bacteria growth in the chicken intestine, which resulted statistically significant reduction E. coli count in chicken on malic acid treatment to compare control group in both experiments.
Conclusion:
Malic acid is not antibiotics but, if used correctly along with nutritional, managerial and biosecurity measures, they can be a powerful tool in maintaining the health of the gastrointestinal tract of poultry, thus improving their zootechnical performances. More research is need for better understanding of dietary malic acid role on chicken performance and its interaction with other key substance.
